RESULTS AND DISCUSSION
Complexes of copper (Cu 1+ ), cobalt (Co 2+ ), and germanium (Ge 2+ ) were synthesised. These metals play an important biological role and can be regarded as the base of systems with different types of biological activity [3] . For their production we used EPVP with M w = 25 000, containing 10 mol% epoxy groups, synthesised by the procedure described in reference [4] and modifi ed with amino acids -glycine, β-alanine, and γ-aminobutyric and ε-aminocaproic acids. The structure of the amino acid derivatives obtained was confi rmed by data of IR and PMR spectroscopy, and also elemental and functional analyses.
The polymeric complexes were synthesised by mixing acetone (for germanium derivatives -dioxane) solutions of metal chlorides with a solution of polymer in a methanol-acetone 3:1 (by volume) mixture. After concentration by evaporation and purifi cation by extraction with acetone, the complexes were studied. The characteristics of the obtained polymeric complexes of Co 2+ and Ge 2+ are given in Table 1 . As can be seen, the degree of involvement of amino acid groups in complex formation reaches 80-90%.
Investigation of the IR spectra showed that interaction with the metals leads to a change in the absorption bands of carboxyl groups of amino acids. Thus, by comparison with the spectra of amino acid derivatives, on the spectra of the metal complexes the carboxyl group absorption band at 1560 cm -1 disappears, but absorption bands appear at 1600-1605 cm -1 and 1340 cm -1 , corresponding to different types of carboxylate ion vibration. This indicates replacement of the proton by metal ions during the formation of the complexes.
Comparison of PMR spectra for complexes obtained using polymeric derivatives of different acids was carried out using complexes based on GeCl 2 . It was found that the main changes occur in regions from 3.4 to 3.9 ppm and from 1 to 1.4 ppm. Here, the lowfrequency region for complexes based on derivatives of glycine and β-analine differs appreciably from the analogous region for derivatives of γ-aminobutyric and [1, 2] , in the given case two types of complex are formed: for polymers with residues of lower amino acids, with the participation of a carboxylate ion and a nitrogen atom of the amino group; in the case of polymeric derivatives of amino acids with a large number of methylene groups, carboxylate complexes. To confi rm this assumption, the results of investigating complexes based on low molecular weight complexes of cobalt (Co
2+
) with glycine and β-glycine [5] can be given, in which the formation of complexes with the participation of carboxyl and amino groups was confi rmed.
Additional data were obtained by investigating the EPR spectra of polymeric complexes of copper. The complexes of other metals used in the work did not yield informative EPR spectra, since germanium is diamagnetic, while cobalt possesses weak paramagnetic properties [6] . To determine the coordination sphere in the polymeric complex synthesised, a study was made of the EPR spectra of complexes of copper (Cu 2+ ) with polymeric derivatives of amino acids and low molecular weight amino acids in frozen solutions at 77 K. It was found that the spectra of all the complexes in the region of the parallel spin component (g II ) have a clearly resolved ultrafi ne structure consisting of four lines, which arises as a result of the interaction of the unpaired electron of the atoms of the ligand surroundings with the nucleus of the copper atom, which confi rms the formation of metal complexes in all cases. The data obtained make it possible to assume that, in all the polymeric complexes, metal ions are bound with the oxygen atom of the carboxylate group of the amino acid residue. Furthermore, in the case of derivatives of lower acids (glycine and β-alanine), metal ions are coordinated with two nitrogen atoms of the amino acid residue.
The stability constants in the metal-ligand system (for the case of derivatives of Co 2+ ) were calculated by potentiometric titration, with calculation in accordance with reference [7] . Table 2 gives data on the stability constants (K) and the equilibrium exchange constants (B) of complexes with the participation of macromolecular ligands with amino acid residues and low molecular weight amino acids.
As can be seen, the strength of the complex depends on the nature of the amino acid residue in the polymer. Thus, the strength of the complex with a polymer containing a residue of glycine is higher than in the case of residual acids, and decreases with increase in the length of the radical between the amine and carboxyl groups. Here, the values of the stability constants for complexes with polymeric derivatives of glycine and β-alanine are appreciably higher than the values of the stability constants of complexes based on polymeric derivatives of γ-aminobutyric and e-aminocaproic acids. This also confi rms the difference in the structure of these groups of polymeric complexes. 
